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For many years, the dominant theme of research in bioenergetics has been the understanding of the structure and function of individual bioenergetic complexes, from respiratory and photosynthetic electron transport complexes to photosynthetic light-harvesting complexes to the proton-translocating ATP’ase. Progress in understanding individual complexes has often been spectacular. However, studies on isolated complexes will never give the full story of the bioenergetic membrane, where proton circuits and electron transport pathways are maintained by the co-operative action of multiple complexes in and around the membrane. How are these complexes organised in the membrane? Are they actually organised at all, or are they scattered randomly in the membrane? Are they locked in place, or free to diffuse? And what effects do the larger-scale organisation and dynamics of the membrane have on bioenergetic function? Membrane components must be synthesised, maintained and turned over, processes that probably must be tightly controlled to maintain membrane function and minimise the risk of harmful redox reactions. Furthermore, bioenergetic membrane function often needs to be tuned in response to environmental factors, or as part of a developmental programme.

Bioenergetic membrane organisation and dynamics has been most intensively-studied in the bioenergetic organelles of eukaryotes, mitochondria and chloroplasts. However, what is seen in these organelles probably only represents a small and specialised sub-set of the possibilities. As with most other areas of biochemistry, a much wider diversity will be seen in the prokaryotic world.

This issue presents a selection of articles describing current progress in understanding the organisation, dynamics and biogenesis of electron transport chains and bioenergetic membranes in prokaryotes, focusing on the respiratory electron transport chain in the plasma membrane of heterotrophic bacteria [1-4], the specialised chromatophore membranes of purple phototrophic bacteria [5] and the even more complex thylakoid membranes of cyanobacteria [6-12]. Key questions addressed in these different systems include the extent to which electron transport and the proton-motive force may be confined within membrane zones or supercomplexes or delocalised over wider areas of the membrane [1,2,4,7] the factors that control the routing of electrons down alternative pathways [1,2,6,7], bioenergetic membranes as dynamic systems [2,3,4,5,7], membrane biogenesis [3,5,8,9,10] and the control of membrane composition and function as part of a regulatory or developmental programme [5,11,12].
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